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FIG. 3
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13-a: bias voltage generating unit
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1
INFRARED TRANSMITTER

TECHNICAL FIELD

The present invention relates to an infrared transmitter
using an infrared-emitting diode and capable of improving,
power consumption efficiency.

BACKGROUND ART

Infrared transmitters include a light-emitting diode (here-
iafter, referred to as an “LED”) that emits an infrared ray,
and uses a light modulation method 1n which a luminance of
the LED 1s changed according to a signal to be transmitted.

Because a luminance of an LED changes according to a
magnitude of a driving current flowing in the LED, the light
modulation method 1s implemented by converting a transmis-
sion signal to an electrical current and using the electrical
current as the driving current. Here, without a bias current
equivalent to, or higher than 50% of the maximum amplitude
level of the transmission signal, applied to the LED, a change
in the electrical current into which the transmaission signal 1s
converted 1s saturated to hamper the appropriate modulation.

A relationship between a bias current for an LED and a
maximum amplitude level of a transmitting signal 1s
described with reference to drawings. In FIGS. 6 and 7, the
longitudinal axis represents a driving current for an LED
corresponding to an amplitude level of a transmitting signal,
while the horizontal axis represents time.

FI1G. 6 depicts a relationship between a driving current and
a bias current value for an LED 1n an inirared transmitter that
includes two channels (Ach and Bch) and transmits a signal of
only a single channel at a time. As shown 1n FIG. 6, 1n the
inirared transmitter that transmits a signal of only a single
channel at a time, I, equivalent to, or higher than 50% of a
driving current maximum value corresponding to a transmis-
s1on signal of a single channel 1s set as the bias current value.
Thus, even 1n an infrared transmitter including a plurality of
channels, i a signal of a single channel 1s transmitted at a
time, the driving current thereof 1s free of saturation by setting,
a value equivalent to or higher than 50% of the maximum
amplitude of the signal of the single channel as the bias
current value.

FIG. 7 depicts a relationship between a LED driving cur-
rent and a bias current 1n an infrared transmitter capable of
transmitting signals of the two channels (Ach and Bch) at a
time.

As shown 1in FIG. 7, in transmitting signals of two channels
at a time, the transmission signals are superimposed to make
amplitude larger and, accordingly, the amplitude of the driv-
ing current becomes larger than that 1n the case of the single
channel transmission. Therefore, a bias-current value I,
equivalent to, or higher than 50% of the maximum value of
the driving current becomes larger. The infrared transmitter
capable of transmitting signals of two channels at a time has
the bias current value I, set as described above even upon
single channel transmission. Therefore, a larger current com-
pared with that in the case with I, (FIG. 6)1s consumed, which
leads to an unnecessary use of a driving source of the trans-
mitter.

A light modulation method that improves frequency char-
acteristic by changing a driving current 1s proposed for the
inirared transmitter having the problem as described above
(see, for example, Patent Document 1).

An infrared transmitter disclosed in Patent Document 1
employs a light modulation method 1n which a driving current
for an LED 1s changed to keep an output level of a transmiut-
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2

ting signal constant and improve frequency characteristics.
Still, the infrared transmitter cannot change a bias current
according to an output level of a transmission signal.

[Patent Document 1] Japanese Patent Application Publication
No. S62-176225

DISCLOSURE OF INVENTION

Problem to be Solved by the Invention

In the field of infrared transmaitters, no infrared transmitter
1s known 1n which a bias current value for an LED 1s variable.
The bias-current values have been set to a value equivalent to,
or higher than 50% of the maximum value of a current
required for driving an LED and the current 1s not reduced
with a low signal level. Thus, power elficiency 1s low.

In view of the current situation as described above, an
object of the present invention 1s to provide an infrared trans-
mitter in which a bias current 1s changed based on a signal
level of a transmission signal so that power 1s not consumed
more than necessary to offer high power efficiency.

Means for Solving Problem

The present invention relates to an infrared transmitter that
transmits a signal by changing a luminance of an infrared
emitting LED. The infrared transmitter includes: a transmis-
s10on signal generating unit; a biasing voltage generating unit
that generates a biasing voltage according to a magnitude of a
transmission signal; a signal/voltage mixing unit that mixes
the transmission signal and the biasing voltage; and a voltage-
current conversion unit that converts a voltage into a current.
The LED 1s driven by the current obtained through the con-
version in the voltage-current conversion unit.

Further the present invention relates to an infrared trans-
mitter that transmits a signal by changing a luminance of an
inirared emitting LED. The infrared transmitter includes: a
transmission signal generating unit; a switching unit that
switches number of channels of a transmission signal; a bias-
ing voltage generating unit that generates a biasing voltage
according to a magnitude of a transmission signal based on
the number of channels of the transmission signal; a signal/
voltage mixing unit that mixes the transmission signal and the
biasing voltage; and a voltage-current conversion unit that
converts a voltage into a current. The LED 1s driven by the
current obtained by the conversion in the voltage-current
conversion unit.

The biasing voltage generating unit may increase or reduce
the biasing voltage in a nonstep manner according to the
magnitude of the transmission signal.

Eftects of the Invention

With the present invention, the bias current for driving the
LED can be increased or reduced according to the number of
signals transmitted at a time. Thus, the infrared transmitter
with highly improved power efficiency can be obtained.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a functional block diagram of an embodiment of
an inirared transmitter according to the present invention.

FIG. 2 1s acircuit diagram of an exemplary circuit structure
that the infrared transmitter includes.

FIG. 3 1s a functional block diagram of another embodi-
ment of the infrared transmitter according to the present
ivention.
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FI1G. 4 1s a circuit diagram of an exemplary circuit structure
that the infrared transmitter includes.

FIG. 5 1s a wavelorm diagram depicting a relationship
between a transmitting signal and a bias current in the infrared
transmuitter.

FIG. 6 1s a wavelorm diagram depicting a relationship

between a transmitting signal and a bias current 1n a conven-
tional infrared transmuitter.

FIG. 7 1s a wavelorm diagram depicting a relationship

between a plurality of transmuitting signals and a bias current
in the inirared transmatter.

EXPLANATIONS OF LETTERS OR NUMERALS

1 transmuitter

11 signal generating unit

12 signal/voltage mixing unit

13 biasing voltage generating unit
14 voltage-current conversion unit
15 light signal transmitting unit

BEST MODE(S) FOR CARRYING OUT THE
INVENTION

An embodiment of an 1infrared transmitter according to the
present invention 1s described below with reference to some
drawings.

FIG. 1 1s a block diagram of an exemplary structure of the
inirared transmitter according to the present invention. In
FIG. 1, this transmitter 1 includes: a signal generating unit 11;
a signal/voltage mixing unit 12; a biasing voltage generating
unit 13; a voltage-current conversion unit 14; and a light
signal transmitting unit 15. The signal generation unit 11
generates a certain signal voltage upon an operation key not
shown 1n the figure being pressed. For example, a certain sine
signal for 1dentifying the pressed operation key 1s generated.
The signal/voltage mixing unit 12: superimposes a signal
voltage output from the signal generating unit 11 on a voltage
output from the bias voltage generating unit 13; and outputs
the resultant voltage.

The biasing voltage generating unit 13 amplifies and rec-
tifies the signal voltage output from the signal generating unit
11, amplifies the voltage to a certain level, and then outputs
the voltage. With a higher input signal level, a larger voltage
corresponding thereto 1s output to be fed to the signal/voltage
mixing unit 12.

The voltage-current conversion unit 14 converts the volt-
age recerved from the signal/voltage mixing unit 12 into a
current, and uses, for example, a MOS-FET as a main element
thereof.

The light signal transmaitting unit 15 drives the LED with
the current obtained through the conversion in the voltage-
current conversion umt 14 to output a light signal.

The current output from the voltage-current conversion
unit 14 corresponds to the voltage obtained by superimposing
the output voltage from the biasing voltage generating unit 13
on the signal voltage. Thus, the LED can be driven with the
bias current corresponding to a magnitude of the input signal.

With the transmitter 1 configured as above, upon a plurality
of operation keys being pressed, a larger signal voltage cor-
responding thereto 1s provided, compared with that inthe case
where the single operation key 1s pressed. The bias current
can be increased or reduced 1n a nonstep manner according to
the magnitude of the signal voltage. Therefore, a light signal
can be elfficiently output through preventing unnecessary
power consumption.
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A specific circuit configuration of the transmitter 1 1s
exemplary described with reference to FIG. 2. The signal
generating unit 11 outputs the signal voltage corresponding to
the operation key not shown 1n the figure. The signal voltage
1s: amplified to a certain level in an amplifier 111 1n the
biasing voltage generating unit 13; rectified and converted
into a direct voltage in a rectifier 112 1n the biasing voltage
generating unit 13; adjusted to be at a certain level in a voltage
amplifier 113 in the biasing voltage generating unit 13; and
then 1s output. The direct voltage 1s superimposed on the
voltage of the input signal in the signal/voltage mixing unit 12
and then fed to an OP amplifier 142, which 1s a component of
the voltage-current conversion unit 14.

The OP amplifier 142 adjusts the received mput voltage
obtained by superimposing the biasing voltage on the nput
signal voltage to be at a certain level and then outputs the
resultant voltage to be fed to a gate terminal ofa FET 141. In
the FET 141, a current corresponding to the voltage received
through the gate terminal flows between the drain and the
source.

Accordingly, an LED 1351, which 1s a component of the
light s1ignal transmitting unit 15, connected to a drain terminal
of the FET changes 1ts luminance according to the driving
current tlowing 1n accordance with the received voltage.

Therefore, with a larger input signal, the LED 1s driven
with a driving current in which a larger bias current 1s super-
imposed on a signal current. With a smaller input signal, the
bias current to be superimposed 1s smaller. Thus, the bias
current superimposed on the driving current 1s variable based
on the number of signals to be transmitted. Accordingly,
unnecessary power consumption can be reduced.

Next, another exemplary embodiment of an infrared trans-
mitter according to the present invention 1s described below
with reference to a block diagram of FIG. 3. In FIG. 3, this
transmitter 1-a includes: a signal generating umt 11-q; a
signal/voltage mixing unit 12-a; a biasing voltage generating,
unit 13-a; and the voltage-current conversion unit 14 and the
light signal transmitting unit 15 having the same configura-
tions as those 1n the above described transmitter 1. The signal
generating unit 11-a includes: a unit that generates a certain
signal upon for example, an operation key not shown being,
pressed; and a plurality of switching units with which the
number of signals (the number of channels) transmitted at a
time 1s selected.

The signal/voltage mixing unit 12-a superimposes a volt-
age output from the biasing voltage generating unit 13-aon a
signal voltage output from the signal generating unit 11-a and
outputs the resultant voltage.

The biasing voltage generating unit 13-q includes: amicro-
computer that switches a bias voltage with the switching units
included in the signal generating unit 11-aq and; transistors.

The specific configuration of the transmitter 1-a 1s
described below with reference to FIG. 4(a). The signal gen-
erating unit 11-a includes the signal generating unit and the
switching units that are not shown in the figure. With the
switching units, the number of signals transmitted at a time 1s
switched. The switching unit 1s a switch and, as exemplary
shown 1n FIG. 4(a), the signal generating unit 11-a includes
two switches 1.e., a switch A and a switch B.

The biasing voltage generating unit 13-a includes: amicro-
computer 133 that outputs a control signal in a switching
manner to a transistor Tr 131 and a transistor Tr 132 with the
switching units included 1n the signal generating unit 11-a;
and the transistors Tr 131 and Tr 132 1n which operations
thereol are turned on or off 1n accordance with the control
signal output from the microcomputer 133. The transistors Tr
131 and Tr 132 each have: a base terminal into which the
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control signal from the microcomputer 133 1s fed; a collector
terminal to which a resistance element 1s connected; and an
emitter terminal grounded.

FI1G. 4 (b)1s a chart depicting a relationship between opera-
tions of the switches A and B serving as the switching units,
and operations of the Tr 131 and the Tr 132. As shown 1n FIG.
4 (b) , the microcomputer 133 outputs the control signal so
that the Tr 131 and the Tr 132 are turned on under a transmis-
sion OFF state, 1.e., with both of the switches A and B turned
off.

For example, for a single channel transmission, the switch
A 1s on and the switch B 1s off. Here, the microcomputer 133
stops the transmission of the control signal to the Tr 131 so
that the Tr 131 1s off while the Tr 132 1s on. For a two channel
transmission (both switches A and B are on), the microcom-

puter 133 stops the transmission of the control signal to turn
both Tr 131 and Tr 132 off.

Switching the Tr 131 and the Tr 132 on and off with the
microcomputer 133 changes the voltage dividing ratio of a
power voltage VCC. More specifically, through an operation
of the switching units included 1n the signal generating unit
11-a, the number of resistances R1, R2, R3, and R4 dividing
the power voltage VCC changes stepwise. Therefore, the
biasing voltage, which 1s the divided voltage superimposed
on a plus terminal of the OP amplifier 142 via a resistance RS
1s switched 1n a stepwise manner.

Next, a relationship between the number of transmission
channels and the bias current in the inifrared transmuitter
according to the present invention 1s described. FIG. S depicts
a relationship between an LED driving current and a bias
current 1n the infrared transmitter according to the present

invention capable of transmitting signals of two channels
(Ach and Bch) at a time.

As shown 1n FIG. 5, upon transmitting only a single chan-
nel (Ach), the biasing current value 1s I, equivalent to 50% of
the maximum value of the driving current according to a
signal from the single channel. Meanwhile, upon transmitting
two channels (Ach and Bch) at a time, because the bias
current 1s provided in the above described arrangement, a bias
voltage 1, 1s provided equivalent to 50% of the maximum
value of the driving current for signals of the two channels. As
described above, with the infrared transmitter according to
the present invention, the LED 151 can be controlled with: a
small bias current when the number of transmitting channels
1s small; and a large biasing current when the number of
transmitting channels 1s large. Thus, an unnecessary con-
sumption of power can be prevented.

0
INDUSTRIAL APPLICABILITY

The present invention can be applied 1n a simultaneous

interpretation system in which a single infrared transmaitter

5 transmits voices as a result of translating a voice into a plu-
rality of languages.

The invention claimed 1s:

1. An infrared transmitter that transmits an optical trans-
mission signal through changing a luminance of an infrared
emitting LED, the infrared transmitter comprising;

a transmission signal generating unit that generates an

clectrical transmission signal;

a switching unit that changes a number of channels 1n the
clectrical transmission signal, wherein the number of
channels 1s greater than or equal to two;

a biasing voltage generating unit that generates a stepwise
biasing voltage according to the number of channels of
the electrical transmission signal that are changed by the
switching unit;

a signal/voltage mixing unit that mixes the electrical trans-
mission signal and the stepwise biasing voltage; and

a voltage-current conversion unit that converts the mixed
clectrical transmission signal and the stepwise biasing
voltage into a current,

wherein the infrared emitting LED 1s driven with the cur-
rent obtained by conversion in the voltage-current con-
version unit, and

wherein the infrared emitting LED 1s a single infrared
emitting LED.

2. The mirared transmitter according to claim 1, wherein

the biasing voltage generating unit includes:

a detecting unit that detects a magnitude of the electrical
transmission signal; and

a voltage generating unit that generates the stepwise bias-
ing voltage based on the magnitude of the electrical
transmission signal,

wherein the biasing voltage generating unit automatically
increases or reduces the stepwise biasing voltage
according to the magnitude of the electrical transmission
signal.

3. The mirared transmitter according to claim 1, wherein

40 the biasing voltage generating unit includes:

a microcomputer;

a first transistor; and

a second transistor;

wherein the microcomputer outputs a control signal to the
first transistor and the second transistor based on the
number of channels of the electrical transmission signal,
and

wherein operations of the first and second transistors are
turned on and off 1n accordance with the control signal
outputted from the microcomputer.
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